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^^t!r ^ tfl^s|7fl tifl^^ 7l^r £ afl^ 

^ — ^Hfls -g-^-; ^-7] wfl^ 7]% ^ -g-^-# #ofl £3L£H, ^7) ^ 

# ^#*17)tt #1-°] ^<£#; ^-71 ^<?1# tfofl av 7 ] -g-^jq. m^*}-^ «c v ^ 

-g-^- ^Hl ^7} ^ 7)& ^Mi av 7 i -g-^jz}- 51^>^ w o >^ 

^ H #J15. Hfl^l^ <y=^-; #7] <£^.# ^Hl ^#*H; <#7] 7flo}H^l 

^13°}, #*Hf K^] &<&&°] #7}7> ^ <£ 

tt ^^-7} *§^Q ^-4? ZLE]B.; ^, ^71 ^ nfl^ a o VJ=L ;g<gf^-o|j 

iTpJ ^«l*Hr #31 ^7f7> ^^-^Cf. 

£ 4 
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1020030044534 #^ 2003/8/21 

#31 °dr# ^, ^.^J^l *fl2: ^j - ^ {Field emission device and manufacturing 
method thereof} 

£ l£ #2fl^ #7)1 ^2.= 7 fl^ u^vfl ^JE, 

£ 2^ ^3fl£] #7fl »o V # 4i^>^ ^21 7fl^ O.S. M-Bj-^H ^5.. 

£ 4 ^ ^«fl Hf^. ^Tfl w o V# ^>o] ^-^S. 7l |5^=^ o. s M-E}-v£ cJ^S.. 

£ 5 £ 4 ofl ^711 « 0 ># ^>o] <^«- ^ ufl^ ZL5l=^^- M-El-vH JjL-g. 

S. 7 ^ 4^ #31 4l*r3 ^2: M-EKfl^r 

1. tifl^7l^r 2. -§-^- 

3. €<3# 3'. * 

4. TflolB 4'. 7fl^f 

5. #^ 7]^- 6. °<£^ 

7. 8. i*M*1 
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11. 




12. 


o ^z. 


13. 




13' 


SSL 


14. 


7fl°lS 


14* 




1 R 




ID . 


cr-i 


17. 




18. 




50. 


^13 = 


51. 




52. 




56. 


7fl^f 



^741 «o v # ^V(FED; field emission device)^ *H:£ t^^l ^ -§-7] 

# ^ 71^4 WflTg 7l^O.S. ^*>JL, ^7) ^ 71^ ^a^ofl^ oj:^ = 

IHS^ 3l*Rr *8=*H a o V #€ ^ ^7>7]- <#^1 i^M^: °fl ^^1* 

^ 1 i ^ #5fl 7l^ofl 4§ ^711 dil7>^ 7fl^o] ^JEojcf. 
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1020030044534 % : ^ <£t\: 2003/8/21 

^^^(3)# q~§- ZL $H1 -§-^-(2)4 iE^Hr iSSfol^ Aj-o.^ 711 o]H 

##(2) A oHl ^ « 0 >#^: ^ *}°l3.3L^<i| ^Eflo] oflDlEK2 , )l-^ o^c}-. 

7llolB(4)^l^ «ofl ufl-g-*>^ 7 fl^«-( 4 .)7> ^sq^ 5>M o 1 lnlEi(2 , )^E^| « 0 >#^ 

^ A oHl ^(6)-!-^ ^S^, <#^(6)^ S^<H1^ ^^^1(7)7> &4 . -E'S 

°ll °HH °<f^-(6)£r ^HHfolH 91°-^, °l$Rr 71^- 

o} ifla,£6j| ^^7.^ <^^5. *g>8€ #^c£ ^ <fl<q. go. ojo^, 

^]DlEK2')^.S^ « 0 V#5l^ o^ (6) o. s ^ej^ ^7fl-^ ^^-^(7)^. c*) 71^1 ?H 
^# vfl7ll=lcf. 

olSf ^o] ^7>l-ol tiJ-#5^ ^ ^°>ofl ^ 7l^ A}o)o) vflJf^-Tj-ofl^r Oj-a. Hj-^o] i£ 

7l^:(panel) ^<>1H ^M§£] ^" o^^Coutgassing) -foil £#3-°^- 7> 

^7} o]£- s). (avalanche phenomena)^ ^^M-^ ^*><^ ^7]^ ^ 

°>3^- °<H"( anode) ^4 Tfl °lH( gat e) ^ ^7)3 ^-ei- <gAj-g. ^0.71^.5., 7flc>lB 
^i^o] ^e]t11 £H TflolB ^-sl-l-Cgate oxide) ^ 7^J-#( res i stive layer HI 
^ (damage)^ ^Tfl ^cf. ole^V 7>^ o. ^<y-ol ^ 7 }=H] trfe)- c]^ Aj^] ^ 
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1020030044534 ^*>: 2003/8/21 

o]^ ikV°l#3 <$=r *l7W°flfe o> 3 (arcing) 7>%^°1 ^ , 7] 

^ #31 a o v # ±.*HH3- £ol -g-q- (cathode) 2]- <#^-o| ^jfflol^^. 01^ 

£ 2 <*fl °>a HJ-*]*M ^o]-^ ^efl 

#31 ^*>5Ai, ^ #^ *fl 2000-71115 3L°\] 7flA]^ ^ojcf. 

i^^- ^SS^, #31 y o V # 4i^>^ ^ ^-A>^7fl 71 

#(15)-^ afl^ 7l^(ll) AVojo^l ^3j]olAi(i 8 )l- Hfl^l-Ji, -g-^( 12)#34 ^o^( 13 ) ^ 
7flo]H(14)l-i- ^1*}-^, ^<g#(i3)ofl o^ fl <HHe-U12 , )#<>1 a 

^ #^ 7l#(15)°flTr ^(16)4 ^^1(17)7> ^HH A^*> Hj.^ ^-o] <£ 

^"(16)^ iBel-^lS ^^5. sq<H 51 AM- 71^(15)^1 vfl€* 

°^)s. ^s. sa^. 

«oM*V7l t^^^l , TIMES]- ^ ^}°H1 ^^^(12' )s. -^-B-) 

-100V-300V 35=3 oi7>SH tJHh 7V#7}eK ga te edgeH # 

71^" ^o}^ a}a* #x)iteL, o}3. V$>) °}-&^o] -g-^( cathode H] ^7] 

#°fl ^ ^13°fl S^sH 2]* ^^(ground)S »Wt|1 f 7]^ ^ £ #7l 
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1020030044534 % : ^ 2003/8/21 

£ 3 *\] £A]^ % £ 2 o\] oflofl^ =4* nil 4=1 ZLS]=» -£*l*Kr ^ 

°H(28)*r ^4* °fl4=l ZL 5^(19)^ ^ 71 ^-(15) A>o]o| ^ o. o.^a] Z\ 
^ °U4=| H^S-(19)<H1 ^€ T^^l i3flol*i(28)Sl ##Jf7> tf^tK -H-Sl -fr 
3(23)fe ^sll°H(28)^ -ft-*] a] 71 <3^g- 5=3^ 5flol^H(24)<^l ^«fl 

*1 #^-(22)-^ ^ ^1 4=1 ZLel^.(l9)7> o^^M 9l7m ^ 5fl4. 

2:^ «<H1# ^^>7fl ^Cf. ole^V y o V ^ ^ ^^Ajofl I^Hr ^3jJ. o.^ 

-§- d l*W #T=Hr 9X^. ^H^H Xl7>^ eg 

Dfl4=l ZL^^ofl ^ ^ ig y DC Sl^l ^7^^, ojufl iBJlo]^6fl o] 7>^>=Sl 

« 7>^o) &tf. 

[«V^ol 0]=LJ77} ^ 7^^ 
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<35> g-iggj <?i7Hl 4€- <^>a. «o v #^ ^ 91^ # 

<36> cf^ -3-^ ol7>ofl o}5L ^ o. ^ ^ ^ 

<37> # 7 1<4 ^ ^-^^ ^*>7l ^^H, ^ofl ; 

<38> o^^^j. o. <= -a ^ cfl^Tfl ^ ^ tiflig 7^; 

<39> ^71 ^ 71 W tifli^ 7l^r *}o}$] -fr^Rr i*|°H; 

<40> Hfl^ #o} ^Efl^ # o.^- ; 

<41> #71 tifl^ ^ -g-M #<H1 SiSH, A o V 7l i^l^l^r ^#0] # £ 

<42> #7l #ofl #7] -g-^^3f Jil^l-^ W^^l ^EflS. *§#£H #71 * 

#0)1 tfl-g-^ 7fl^^-l- £±f 711 Ol 3; 

<43> #7) ^l-ofl ^#5} ^-q- #ofl ^£ ^njEi; 

<44> #7] 7}% #ofl Hll^l^ 

<45> #71 <#^-# #oll #71 ^4 JUxKfe iH^S] ^BflS. J£i^ ^^1; 

<46> #71 TllolH^Hl afl^lsl^, #*Hf K^} *k<£^°] *§^z\3. olHEis.^-E-1 «<M^ 

^7>7> ^ Sl^ 7fl^7> ^ ^3 ZLEl=; §2, 

<47> A oM ^ nfl^ =L^^ #JjL ^^^#ofl iT^J Xj^-;^- ^ti^Hr ^Tfl 
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1020030044534 #^ ^7}: 2003/8/21 

<48> <y s-^ofl #71 #4? ^14=) HelB^l ^sfl^i 711 o] 

<49> M. ^ a^lol] ^-71 ^ O.S <g#^ ^ ^, ^-71 

U^fe ^ "1)3 ZL5l^l :g 7 fljjL ^4guf. 

<50> ^igS) cf^ n|5^, ^-71 =4* all 4=1 HBl^ofl 7^^ 3g^6fl 

<5i> .a. i^o] 4^ s-^ofl 4h^ i ^-7] ^71^ #^-°ll±r -100V vflx] ov ^ 7 > 

A cM ^ofl o]7>£l^ ^ ^ ^7}. 

<52> ^^o)} n^s.^, #7] TflolEofl 70 vfl^ 120 V ^ ^]7H>J1 ( 

^•71 <#^r°\} lkV #<avg- ^]7>^}ji, Aj-71 ^-^ nfl^ = ^ 30 V Ml^l 300 W 

^ ^^H*] 7>^^ o]7>^0_^^ oflDlEl^E^ 2^ 7>^ ^ 

^■O.^ , <#7) ^ oil-) ZLSl^l °]7f£|tf. 

<53> t£^V ^- ^ofl 

<54> «fl^ 7l^ 0 Hl, *|Aj-o} -g-^", ^"71 -g-^ &^S>) ^nlE^, Aj-71 ^ 

7H^ ^, ^71 ^^Aj-ofl TllolHl- ^*Rr 

^•711; 

<55> 7fl^Sq- ^fl^f* ^Ul*V ^Aj-o} ^ ^3 tgAj^Kr ^ ; 
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<56> a o v 7 i ^ Dfl^ £^*1 ?m #31; 

*1 ^*Kr #31; 

<58> Aj-7] ^ nfl^ ZL^JEL-i- £5^^ o]-g-^>^ 4V7} afll g 7 ^c]] J] °] H #*\] 

<59> Aj-71 3HH^H1 5L7pJ ^*Rr #31; 

<60> >r3|H>H» #7] Bfl# 71^1 i|*lSRr #31; 

<61> A o V 7l ti fl# 71^, <#^- ^ ^.7] ^Aj-o} ^^jS. ^ig 71^ 

3^1^ #31; ^, 

<62> Aj- 7 ] yfl# yl^alf A}# 7]^;^ 3^311- 4l^Al7l^ #31 ;# ^l^Kr #31 

^# ^>^1 ^12: «o V ^°l 31^-^Cf. 

<63> -S. t}^. s.;g6fl ofs^ ( Aj-7) ^ n|| 3 n^JElir ^Efl<yel^ A^, o] 

<64> .g- ^.^ofl nJ-Hi^ Aj- 7l ^-u)^ ^ofl^ 2.0 wt% tfl^l 10.0 wt% ^ 

<65> -S- Cf^- S-^H] nq-s.^, aV 7 | ^ njj^ ^^c^ <g jg^ g q x 

lo- 6 re ^i*i io.o x io" 6 / °c oicf. 

<66> £ i£tgo} jL^lofl ttj-s^ Aj-7] -g-^ nfl ^ ZLel=# ^Aj a1 7] i=. #3HH 

Aj-71 ofl^ zisl^^l ^ ^Aj^. 
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<67> ifj-igcq r^e. &^d\] n)-5^ ) a o v 7 i rH!4=) ae]£Sl *i^£r 800 ifl*l 1000 

<68> s-^ofl n^-jn^, ^- 7 ) ^3 ^.ej^Hl ^ *g^*Rr # 

$5.& ^ ^ ne]£2] #*H=l a^^l ilt -Ml 400 tfl*l 600 °C 

?1tt #31^ = BlH* lEJE^H ^ ZL^^Ll- Jl^Al^l ^ofl ot 400 ^ 500 » c 

?i ^s)e^. ^7} ^ E-beam ^ §>q.# o]-g-^<^ Aj- 7 ] ^ 

<71> wvt^cq cfs B^l afsTg j Aj- 7 ] ^ 71^.4 Aj-7] Hfl'S ^^o] o]^ 

^ ^:7]1^ 400 vfl^l 500 "C S. ^€4. 
<72> %V S ^o^ .g. uV^ofl n|.s ^ ^jx) zlh^c^. ^ti]*V g^fl ^> 

<73> £ 4 ofl £*1€ ^7f| «o V # i7f2] 71)3=3*! 

<74> ^ofl 43 ^ ^74- J=^ ^Efl^ S «V#^*]i=. 

^ 71^(41)^4 ti^ 71^(42)0] ±^9] #2$^. ^-JL 0_S.**\ ZL vfl^oll ^l^o] 

^^l ^^^Cf. ^ 71^(41)4 Hfl^ 7l^-(42)^r ZL *H ^fl Jfrx)-s} 7 ] 

i*ll°H(43)7l- ^l^tf. wfl^ 71^(42)^ iflS^oflfe -§r^-(55)°l all 1 ^ ^ofH 
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iB^Cstrip)^^^. $4§5qaL, -g-^- (55) 21 ^f^(45)°l Q<$.% 

(45)ofl^ #(hole)°] ^^s)<H $XSLv), j$ 7 ] p>o]as. ^( m icro-tip) 

2] <*)M 3(46)7} 

^<3^(45)^ ^«11^r 7flolB(47)7> >fl o] H(47W £ ^^#(45)^ ^ 

tfl-§-*Kr 7fl^7> $^3<H 5d°H «flnlEl(46)S.^ ^#5)^ &x}7} °^(53)# ^ 

tt^, ^ 71^(41)^ ifll^lb <$^(53)°1 S^S^^T, ^7} °o^(53)^r £^ 
°fl 3EA]^1 ^joflA^ -§-^-(55)4 4|}7Hl ^H^£| *g#«J ^S. *W «1HH 

^ ^-M^r #7] *fl 1 »£*M ^401 ^] 2 2] #^_o S ^^cf. nj-e^ -§-^-(55)4 
^(53)* ^-^MH ^ ^-s. iH^*V o.s H-Bf\fcf. 0^^.(53) o| s ^ofl 

$#*H(54)7} JEi^tf. ^W(54)^ EflJEL, Zl^, ^^g. ^ul§ ^ &t}. 



^HMl 14 = ^, 7flolH(47)S}- °<^(53) A>o}oil^ <>1M 3(46)3.^ « 0 ># 
s]i=. ^o^^s. ^ ^3 na| = (50)7}- ^s^, o] =4? nfl^ zl^^ 

(50)^ ^^#(45)^1 tf-M tflsH ^ Si^ 7>^lcf. ^, ^ ofl^ zLej 

S.(50)3 tf^sj- ^H^Itt *i<3^(49H ^sH, *}^-°\] *§>8€ ^^#(49)o] £2]e 
(48)1- -f-*)W Til o]E (47)0^ #«-ofl ^Ihl^-S.^ ^3 zls1^(50)^ ji^o] o] 

zl^H.(50)S1 ^<S#(51)£] X^l^r 5E7|^ ^(52) 

°1 ^]7>^cf. ^(52)^r wjoj^ ^(focusing) 
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<78> je 5 o)l 7 A^ ^HH 4^ ^ d]]^ zl 5^(50)^ i^^ 1 ^ 

(52) ^ ^Sfl 3*1 fit 7flSf^o] «-§H A}AlJ£S £Al^ ^H^. 

<79> 51^ -g- ti5}-jl , ^ *fl3 ZLEl = (50)» *}°)«\) ^JL ^<3fK51,49)°l 

9jfK51)^ ^ X^l^r XtH^i #^-(52)°l Hfl^l^nf. 
<so> ^ Dfl^ zls1 = (50)^ ^^-ir 7}*]*\, ^Efloiefli tJ- S ^ ^i(Suss) SE^r 

9jtf}(invar)2l 7-flsLS. ^-E-c^^lcf . ^h}-^ ojuV^o] A^ofl 7fl^7> ^ 

^ *M nfi^-^l ^ ^aHI <i-g-^^- ^Al^l^cll Jlj4^o]4. cf= o^l oil 

f^AS ^oj^ ^ €-H*3 ^Eil9jeil^ ^M^l wl^> 

^ 1^^- 711 f7> £44 *M Hfl^-Ofl ^2:Al^ ^Aj t^Rr l^lr #oJ^ 

dl s.^1 jLazf^oicf. -R-el 711^04 ^3g%>#oi ^-aV^H-S, ^ nel = # 7l 

3^*1^ «fl #^€-^-21 ^^ofl o-el ^711 *}--g-^ ^>o| ^^ofl ^^olcl-. 
<81> ofl^ ZLElH.(50)oll^ 7fl^-(56)7V 7ll^«.( 56 )^ z^o} 7 fl 

^Lofl cfl^ ^q-ol 3^43. f^Rr EfliEl, 1-^-, Zl^ol ^^1^ ^u)- 7 > tfl-§-*>JE 

* ^r, £ 4 <HH ^ 711^(56)^1^ *m<3] ^^Ml (54)^1 cfl-g-sliES. 

^Aj^ ^ol ol«fl^ ^OlDl, Aj^oll OjolA^ A-1S. Z| ZfO. S. JE^>^ ^(55)4 

(53) ^1 Mx\ Al^ofl tfl-g-^ 7fl^(56)7> ^3^€tf. 7flf^(56)l- *ffl^ 4|u] 
B] (46)5. Jf El ^ ^A>7> -f-^^cf. 

<82> =4* ^.5^^.(50)21 Aj-J=L u} ( ^«6fl ^^-£1^ ^9i#(49)^r 

W>Sf ^j-ol 7fl^-(56)2}. ^^^14. oil oil A^ 

#(49,51)«H1 iH^ $ #3 7fl^7> oi^ 7Wbci Aj- 7 l 711^^ -g- 
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^-(52)°1 ^<H*V tifl^SlJL, *}Jf ^^(49)3] S^^fe- = £)H(48)7> n>^- 7 > 

nfl^t}. s^B(48)fe n^H.(50)# ^<£#(49, 51)^ 3 

^ nfl^ ^3:E.(50H)^ ^7fl^(59)7> ^^Sl^cfl, ^7fl^-(59)» -§-*fl 

Ai £ 4 afl lE*]^ >i2flo}X^|(43)7> #<y^4. ^01^(43)^ =-4=- ziel = (50)^ 

^7fl-?-(59)# -f-SM tf^sM ^ 71^(41)4 tiflig 7^(42) -R-^l*>7fl 

^"2:^, ^ 7l^r(41)€r 3 ^ «j ^ ^EflS 5l*] 5) <H ^rf. ^ 7^(41) 
3 Mll^l^ ^(53)4 ^ #31(54)7} iB^Sl ^^o S tg^ig ^ o. o s v ^ ^ 
°IH ^o}, £^0)1 IE A] Si ^1 Cf-g- ofl*IM ^"71 iB^ 

°1 *>\d H313. ^ £ oje^V ^ -foils ^^1(54)^ #7l ^4 3) 

:E*Hr ^B^S] f§ -o V — ^^£]^r wf^i^uf. ufl^ ZL5l = (50)^]^ 

3K54H1 tfl-§-*H 7fl^-^-(56)7> ^^M, se^- ^7fl^-(59)7V ^£)<H (43)7} 

^ 91^ 3<H &c}. :£*l<>l*l(43)fe lE^l £A]^ w}<2} ^-ol ^(53)^ ^ 
°1 y o V ^A^ ^ ^.«-(4 3a )4 ) +5% ^-£-(43)AJL-^Ei ^-is} 3. 

t3 ^(43b)^- 7}*H, ^ « £(435)0} <^«. 7> ^ ^3 ziel = (50)o] ^ 7 ]]h. 
(59)1- *<5>oi #<g^c}. «-«.( 43b )o 1 cjw.- ^ 71^(41)^ afl^ 71^(42)^ 

^S^l 71^- a^o]^ >- oJc|. 
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Aiss JEWISH sa^-. 

^ Hfl^ 7l^ofl -§-^-(55), ^fl^EKfield emitter array, 46), 
^#(45), 7flolH(47)^ ^W=K#3l 71). #7] ^r, o^Ei, ^, 7llo] S 

^ *&^°\) ^1*)H °l-¥-<H*!i=r. 

i=f^-<Hl ^14} :3.£|:E=(50)» ^^*Vcf (cj-Tfl 72). ^ $MH 

a>a} ^-ol A E |o| e |A # £ ^ SE^ ^]w># a>-§-^^ ^ ^ £] ^ ( £ 5# % v 

a^H -M^^l 7>^l£^- 71-^-^4. 3Etr ^ ^1^1 ^L&l^^ ^flfiS^ 

2.0 wt % tfl^l 10.0 wt% ^ 3.#°1 ^7}S)±r ?A°] wf^-3i>i^r4. ^ nfl-) ZLe)^ 
^ Tfl^fe 9.0 x 10-6 /°C vfl^l 10.0 x 10-6/°C 91 ^o] a>^-3]^^c)-. ^ s. 6 

7l ^4i^(pre-fire)^- ^ ^iMS Tl^o) ^-(c^t]] 73). <>lb -g-^f ^ H 

^ ^>-§-*>7fl S]^ ^ ^ ^ofl ^l-^ol 7 >^o] oX7) ufl^-ofl zle^}- 

tf. ^^Hlrr #4* ^14=) ZLBl^ (50)^1 ^1 +}s\- ^ 

^£ 800 vfl^l 1000 °C ^ ^£^1*1 ^*|^4. 
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oo> ^d^o] o)*o]l^ 71^3]- ^ ^ °]-g-*H "g-^r 

ZLSl^^ ^}«. S ^ofl 7fl5.1- ^flSt 

^*>7l 400 vfl^l 600 r 3. i^*H ^^l^ltK^Tfl 74). 

°i uUH«fl HelSfe 400 vfl^l 500 °C 3. °.3.#| ^^-o] o] 

^SWcMl 75). 

<92> ^ nfl^ ae]£2l X^ofl ^£ ^oi^o) ^VjjLofl i^Al ^o. 

^ 76). S^R 1 ^ #^-8: ^ ^ 7l^om- ; 

^M^, #71 E-beam 4 ^ wv^- 7 1## ^-g^c*) ^€ ^ 

<93> cf-g-oj] i3Ho)^(43)# wfl^ 7l^M ^l^cK^l 77). isfl°H(43)fe yflig 7^ 

(42)2)- ^ 71^(41) A>°H ^S^, =.<fc nfl^ ^ = (50)«H ^ 

^ ^7fl^-(59)l- **fl ^<$S\°] 
<94> tf^ofl 0^(53)4 <g ^(54)7} ^ 71^(41)^- afl^ 7l#(42)<*fl tfl*H 

^^o_ S *| 01=^^1^(^711 78 ). ^(53)4 *g^-*f|(54)fe *^<?1 «<HH1 

°\*\\*\ ^ 7l^r(41)^ofl *£s§m. *r 5£4. HL^b i^ofl 5*13*1 S£&°-4- ^^1(54) 

(electro-phoresing), , ^-i-J^S. ^ ^ 71^4 

Hfl^ 7]^ 3i^o) Q^s) o]^ofl^ -f-^-^ ^ 7}&^r ^m*Y ^ofl 400 Ml 

*1 500 °C ^ -^oflA-l ^^^-o.^(c4-^ 79) -Q-^-g- oj o. ^ 
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^, #31 ^>7> ^5]^ (col or purity) ^, flJE* S^>7fl sq^e}), cf 

-r-^d, -f-tf^l €°*M- TflolH ^, <£^M1 ^H.Hfrdl, TflolHofl^ tflef 70 tfl^l 
120V #<?M: < y7>*>JL, ^^Mlfe tflSf lkV ^ ^og-^. ol7>tb^. Cf-g-ofl, ^ 

nfl^ H^^^ 30V tfl*l 300V 3. 2^3H ^^^1 <HMEl^fE| 

f^r*}. ZL^JL, ^ nfl-) ZL^S. ^ofi t§Aj<g jcj^ ^ofl -100V vfl 

14] 

7>^ ^, ^^r-i- ^ Dfl^ iTl^o 1 ^7^1 « 0 ># ^ 

7> ^^H, TflolE^ o^-i- A>o]^ ^-^_H1 -g-^-i-^ JE^>£]^ Jf^ofl tfl-g- 

^Wl^ZL, ^71 ^ nfl^ ZLE]I=°} aV« ^ > ^<£~°. f$ 

^JI, o]<2}. ^o] ^XJ-^ ^ Dfl^ zielJE.* °l-§-*r°i «fl^ 71^1 ji^-aI^ 

AS.^) ^^2] S^o] -g-ol^>j7 ( - ol^ ZLEl^^ ^l^-ofl ±o)^ 

S\^S[A)^ + o\3_X\d\) 7fl^I=o]l £^o] ^£1^1 Q°_x*\, c> 3 ^a$o) ^ 

s)-^ofl tcj-E]-^ oj^ojj ZL^<a-^ ol7]-7> 7}^S}T}. C^o] t££> ^4. Aj^o. ^ 

#7fl « 0 ># ^X># ^ ^Cf. St!" 5L7l^ ^^-ofl ol7V*V^r ^i^* 7} 
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^€ S^ofl JEA]=} ^H*- ^-JIS ^^Sj^A^-, o]i=. ^Al^o] 
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1] 

^7l ^ 71^-4 tiflig 71^: ^-fr -&-*l*Rr isfloH; 

#7] nfl^ 71^: ^ ^eUs ^£ -S-^; 

#7"1 ^ 7)& Aj-ofl tifl^S} <£^-; 

#7l °<HM-^H1 -^71 ^2)- jl^)-;e^- iE^oj ^ s ; 

^-71 ^ H^JEL^ ^f^ofl i§^£ ^-Ul^ *}7fl 

HJ"# ^7>. 
[3^% 2] 

1 %H1 &<>H, 

^ *}tt #7fl « 0 ># 
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3] 

*fl 1 *oHl 5U°1>H, 

-T-^-^T ^l*}^, -*f£-£] ^ °\)$ ZL^JE. 

^ti^ tf^fe ^8.2.5. #31 « 0 ># 4l*h 

4] 

^1 l ^hi sa<>H, 

^#^7}- JE^>^ *}^o\) tfl-§-^H ^^tt 51*- ^ #7fl ^7>. 

[^T 1 * 5] 

l £M*1, 

#7l ^71^1 ^i^l^ -100V tfl^l 0V ^ ^oj-g- 7>^Al^ «?l7l-s}^ ( 7Hr£ ^7.1-^ 
5L7l^# ^1^^ ^o.^.*) > ^ £<g 0 ] # 7 | 5E7l^ xl^ofl o]7>£)^ ^ 

* S- ^ ^7]-. 

6] 

l %H1 sa<^i, 

^71 TflojHoll 70 vfl^l 120 V 2) <y7>^JL, <#7] <#^M] lkV ^ ^ojvg- o] 

7^1-jl, ^>7l ^ ufl4l ZL^H.^ ^<y-* 30 V vfl*l 300 W £1 ^<HH 7}^2|o s ol7]. 

^4? u\)$\ ZL^^ofl o]7>5l^ AS. ^ #7fl 4i7>. 
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7] 

*)] 1 *<M1 5d<>H, 

#7l ^ °fl4| iEflolsli A^, o]ti> ( 2L^r 

*>q-3. ^#3fe ^ ^JLS ^ ^7)1 « 0 ># 4i^>. 
[^T 1 * 8] 

*fl 7 %H1 SU^i, 

#7l ^-M^ ^"g-<Hl^ 2.0 wt% ^^1 10.0 wt% ^ 3.1- ^1 ^7>£1tt 3J-§- £^io S 
^ ^31 4i^f. 

[%^^ 91 

#71 ^141 ZLSl^^l 3g%v Til^fe 9.0 x 10-6 /« c tfl^l io.O x 10" 6 /°C 91 

^-i: ^^°-S. sj-^r i*h 
[^T 1 * 10] 

«11^ 71 ^#o} -g-^- ( a o V 7 ] ^ oflDjE^, #71 #^"21 5 

^#s|^ 7Hb *i<3^ ^, #71 ^«a##6fl 7lHS» ^#*Rr 

#31; 

7\\^Q ^7fl-?-l- ^«1*V ^#^1 ^ nfl-] ZL51JE.-I- ^#*>^ ^1 ; 

#71 -g-^ nfl-] H5l^# ^4l#Al7l^ ^Tfl; 

#71 §4? oil 41 ZLHl^Sl #€r>^- a^«Hl ^ ^flSf £5£^>ZL A] ^ 0_ S 

*l *§#*Rr £31; 
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#7l nil 4=1 He]H.» SSlHt °l-g-*H ^- 7 ] 7l^ofl ^H]^ 7iMH#ofl 

#7l TlloiH^Hl 3.7] ^i^-ir ^*Rr #7)1; 
^M>H# #7l afl^ 7}#*\] Q*]*}^ ^711; 

^-Hl^ 3^ 7lM #3> ^^1?1^ ^-711; 

#7l HH^ 7^4 ^ 7l^ S^l» i^^l 71^ # 7)1 ^til^ ^7)1 

[*<!^ HI 

*fl 10 *<H1 5^*1, 

#71 ^141 ^=ir ^i, ^Iwf, S-cr € ^ *3 <^ 

^K 1 ^ *>tt €31 a o v # ^7>2^ ^ yj-^ 

12] 

*ll 10 %H1 5^1, 

#71 ^ ^S.* ^dL^Al^l^ ^TlHlX^ ^ nfl^ ZLSl^ofl a]. 2}- 5^ 

^*Rr 3* ^ ^711 w 0 ># 4i7>^ w 0 >^. 

13^8" 13] 

*H 10 %H1 

#7l #4* ^1 4=1 H.?)IEL°] ^i^^r 800 Ml*l 1000 °C ^| ^^£l^ 3} -I- 

^JlS. Sffe ^i^l « 0 ># iX>ol ^ H C V^. 
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14] 

io *<hi 5U°h, 

#7) ^ 0114=1 ZLHlH.^1 *i<?i#-g- *§#*Rr #31fe ^ ^« #7l ^14=1 
ZLSlJELSl ^-3>«- s^^l ^1 400 vfl^l 600 °C 5. i-^H 3j-§- 

^AS. ^^1 ^7} 9] ^ . 

i^tt 15] 

^ 10 %H1 Xi^^i , 

#71 ^ ^14=1 HSl^l- ^-71 71101^^1 ^^1^1^ ^Tllfe ^SlBl- JES^H 

^ °fl4| JL^Al^l J^} ot 400 ifl^l 500 °C S ^«>^ ^-§: S-^JLS ^ 

16] 

10 ^Hl 9l°]*\, 

^7} S^R 1 ^ c^i^ £ ^ 7fl^.l- ^B]^. ^ 

71 ^, E-beam ^uj-g. o^^H av 7 ) ^ ^4=) zi^^$] #JjL &^°\] 

^^f^ ol^-ol^^ ^ ^Tjl « 0 ># ^1S 

17] 

*ll 10 %H1 5U°H, 

#71 ^ 71^ ^1-71 aflig 71^0] o^o} cj-Tfl^ 400 t-M 500 °C 

^ 3# If-^iLS ^ ^711 « 0 ># ^71- Si ^2: 
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